Study objective: It is increasingly recognised that different dimensions of social inequality may be linked to health by different pathways. Furthermore, factors operating at the individual level such as employment conditions may affect health in a different way from household level factors. The paper examines the associations between self rated health and four measures of social positionoccupational class, household social advantage, personal and household income. Design: Multilevel logistic regression models were used to predict self rated health using longitudinal data from the British Household panel survey (BHPS) with respondents nested within households. Separate analyses were carried out for economically active and inactive respondents. Setting: Interview based surveys of adults living within households that are representative of British households. Participants: Adult respondents from the BHPS. Main results: Occupational class has relatively strong effects on the self rated health of the economically active, although household level factors also seem to influence their health. Household social advantage has relatively strong effects on the self rated health of the economically inactive. Conclusions: The paper found evidence in support of the view that different dimensions of social inequality have different pathways to self rated health. There are unexplained similarities in health between household members, which require further investigation.
T
here is a wealth of evidence linking socioeconomic position and circumstances to health. However, there has been considerable debate about the explanations and underlying causal mechanisms of social inequalities in health. While the literature has moved on from earlier concerns about the relative importance of factors related to health selection, healthy behaviours and material conditions, [1] [2] [3] more recently, there has been considerable research interest into specific pathways from social position to health. These intervening pathways include employment conditions, 4 household conditions, 5 and local area conditions. 6 Disentangling these related but distinct factors could clarify the causal narratives linking social factors to health.
One of the ways of clarifying the underlying mechanisms of social inequalities in health is the use of more specific and better defined measures of social position. Different dimensions of social position may have different underlying causal mechanisms linking social position to health. Sacker et al 7 found that different dimensions of social position had distinct pathways to health. The Erikson-Goldthorpe class schema (a precursor to the new UK National Statistics Socio-Economic Class schema 8 ) that measures differences in employment conditions, had strong associations with job strain. In comparison, the Cambridge scale, 9 which measures household social advantage and lifestyle, had strong associations with smoking behaviour and social support. Furthermore, the EriksonGoldthorpe class schema had stronger associations with the health of women in full time employment, while the Cambridge scale had stronger associations with the health of full time family workers. Chandola 10 also found that the Cambridge scale had stronger associations with healthy lifestyle behaviours compared with the Erikson-Goldthorpe class schema.
Both the Cambridge scale and the Erikson-Goldthorpe class schema (and the new National Statistics Socio-Economic Class schema) are occupationally based measures. There has been some debate over which socioeconomic indicators such as occupational class, education, or income have stronger associations with health. 11 Rose and Pevalin 12 argue that occupational class is of primary importance in understanding how the social structure affects both income and health and their position is empirically supported by Dahl. 11 On the other hand, other studies have reported income as having stronger associations with health compared with occupational class. 13 14 Furthermore, the effects of personal income on health may be different from household level income. While household income may be a better measure of material resources and physical living conditions, personal income may affect health through different pathways such as decision lattitude, feeling of control, and self esteem. 11 Although education has a powerful relation with social class, status, and income in adulthood, it is not itself a measure of position in the social structure or of adult socioeconomic circumstances. Studies from the UK 15 and Norway 11 show that occupational social class is a stronger predictor of health outcomes than education. Furthermore, there is evidence that social inequalities in health are greatest when using current socioeconomic position, at least in the UK, 16 suggesting that the mechanisms underlying social inequalities in health may be related more strongly to current social circumstances rather than childhood circumstances. These studies indicate that further research into the association between health and measures of social position at the individual and household level needs to be carried out. The mechanisms underlying the association between health and individual occupational class and personal income may be different from the mechanisms involving household social advantage and household income. If household level factors have an important effect on health, over and above individual demographic and socioeconomic characteristics, then these factors need to be explicitly measured and taken into account in a multilevel analysis. Multilevel analysis explicitly recognises the hierarchical structure of our data source 17 18 and allows us to examine the relative impact of these factors at each level. To date, to the best of the authors' knowledge, there have not been any such analyses of social inequalities in health that have used the household as an explanatory level.
Furthermore, as Sacker et al 7 found, there may be different pathways to health between people who are economically active and inactive. It may be important to analyse these groups separately to clarify the underlying mechanisms that generate social inequalities in health. Factors related to employment conditions such as job stress and job insecurity are likely to be of more importance in understanding health inequalities among economically active people, while factors related to household circumstances and income may be of greater importance in understanding health inequalities among economically inactive people.
This paper investigates the association between four measures of social position-occupational social class, household social advantage, personal income, and household income-in relation to health status in the economically active and inactive population. In particular, the paper examines the question whether household measures of social position are independently associated with health status after controlling for individual measures of social position.
METHODS

Data
The British Household Panel Survey (BHPS) is a longitudinal cohort survey of adult members of a nationally representative sample of British households (5511 households with 10 264 adult members). The initial survey was conducted in 1991 and subsequent annual surveys for the cohort were added to the original data. The latest wave of the BHPS for which there were available data at the time this paper was written was in 1998. Further information on the methodology of the survey can be found in Taylor et al. 19 
Variables
Self rated health
Respondents were asked to rank their health on a five point scale from excellent to very poor compared with others of their own age, over the past 12 months. This was grouped into a binary variable of good (excellent to good) and poor (fair to very poor) self rated health. Data on self rated health from the first eight waves of the BHPS were collected although only information from the first and eighth waves were used in the analysis to avoid the complexity of changes in household composition between waves.
Age
Age was coded into seven age groups-18-24 years, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, and 75 years and above.
Employment status
Respondents were categorised into those in full time employment (30 hours or more a week), part time employment, the unemployed, full time family workers, the retired, and those with long term illnesses or disabilities. Those in full time employment, part time employment, and the unemployed were categorised as economically active. The small number of full time students, those on maternity leave, and government training schemes were also classified as being economically active. Full time family workers, the retired, and the long term disabled were categorised as economically inactive. Only information from wave 1 of the BHPS was used for this variable.
Measures of social position
All the measures of social position used information only from wave 1 of the BHPS.
Respondents were assigned a social class within the National Statistics Socio-Economic Classification (NS-SEC) on the basis of their most recent occupation thus enabling currently economically inactive respondents to be classified by their last occupation. Among the economically active, around 5% of the respondents could not be assigned a social class (probably because of missing or incomplete occupational data). Among the economically inactive, around 14% of the respondents could not be assigned a social class (probably because of missing or incomplete occupational data as well as respondents who had never worked such as some women who are full time family workers). The five class version of the NS-SEC was used in preference to the seven class version to reduce the number of categories containing small numbers in the analysis.
The Cambridge scale, another occupational classification, is a hierarchical measure of "stratification arrangements that involve differences in generalised advantage". 9 Differences in general social advantage are reflected by the social distance between occupations-social distance being defined by similarities in lifestyles and resources. 20 Respondents were assigned a Cambridge scale score on the basis of the highest Cambridge scale score of members in their household. 5 These scores were categorised into quintiles.
Personal income was derived from the respondent's annual labour and non-labour income and derived by the BHPS data team. Household income was also derived by the BHPS data team and equivalised for household size using the McClements scale. A more comprehensive measure of household income in the BHPS has been calculated by Jenkins et al 21 from derived net income variables at the household level. However, because of the comparatively large numbers of missing values, the Jenkins measure of household income in the BHPS data was not used in this analysis.
Analysis
Only adult (aged 18 and over) respondents in the BHPS who had excellent or good self rated health at the first wave of the BHPS were analysed for the multilevel models. This method reduces the possibility of health selection (people with initially poor health end up in lower and more disadvantaged social positions) as the analysis is carried out on an initially healthy cohort-this potentially reduces the pathways to inequalities in health. These healthy adult respondents were separated in two groups-those who were economically active (those in employment, unemployed, full time students, on maternity leave, or on a government training scheme) at wave 1 and those who were economically inactive (those who had retired, were family carers or long term sick/disabled) at wave 1.
Multilevel logistic models 17 were used to analyse the association between the binary health variable self rated health with a number measures of social position adjusted for age, sex, and employment status. Multilevel models were chosen in preference to ordinary logistic regression analysis as such models make explicit use of the hierarchical or clustered nature of the BHPS sample-individuals are nested within households. Multilevel models provide the appropriate estimates of standard errors that allow for the clustering of individuals within households. This produces regression coefficient estimates, such as measures of household social position that properly account for any lack of independence at the individual level. Typically, in any multilevel analysis 22 the effects of clustering are captured by a summary statistic, the intraclass correlation (ρ) that estimates the extent to which the health of members of the same household are similar as compared with members of different households. Put another way, it measures the proportion of the total variance accounted for by differences between households. In multilevel logistic regression models, ρ (the intraclass correlation) can be estimated as the level 2 variance divided by (the level 2 variance + Π 2 /3) following Hedeker and Mermelstein. 23 For further discussion on this matter see Goldstein et al. 22 Social inequalities in health 57
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Longitudinal weights were applied to the analysis to allow for sample loss between waves of the BHPS. Data on around 35% of the original respondents at wave 1 could not be collected by wave 8, so longitudinal weights have been designed to make the remaining respondents at wave 8 representative of the population. These individual level weights were calculated by the BHPS data team. 19 For multilevel analysis, the household level weights at wave 8 were used, which have also been calculated by the BHPS team. 19 
RESULTS
There were 8730 (unweighted) respondents in the first wave of the BHPS for whom there was complete information on their employment status, household and personal income, NS-SEC class, and household Cambridge scale scores. The distribution of these respondents by self rated health and household size among economically active and economically inactive respondents are shown in table 1.
Among the economically active respondents, 19% had poor self rated health while 81% had good self rated health at wave 1. By wave 8, information on 26.7% of these economically active respondents was not available mainly because of attrition from the cohort sample. As the longitudinal weights have been calculated only for those respondents remaining in the sample at wave 8, much of the reduction in the unweighted (6004) to weighted (3613) sample sizes is mainly attributable to respondents missing at wave 8. The implications for this reduction in sample size is discussed in the caveats section of the discussion.
Among the economically inactive respondents, 41% had poor self rated health at wave 1. This is much higher than the prevalence of poor health in the economically active respondents, which is not surprising given that the economically inactive contain the elderly retired population as well as people with disabilities who cannot work. By wave 8, information on around 39% of the economically inactive cohort was not available. Once again, the reduction in the unweighted (2726) to weighted (1689) sample sizes is mainly attributable to these missing respondents at wave 8.
Sixteen per cent of (unweighted) economically active respondents lived in single person households at wave 1. In comparison, the percentage of (unweighted) economically inactive respondents living in single person households at wave 1 was nearly three times higher (38%). Weighting did not substantially change these percentages. Table 2 presents the results of the multilevel logistic regression analyses for the economically active respondents. Only the odds (and 95% confidence intervals) of poor self rated health for the measures of social position are reported in the table for clarity. Increasing age is associated with poorer self rated health (analysis not shown). In general, women have poorer self rated health compared with men although this difference in health between genders was not statistically significant in all the models (analysis not shown). Respondents who were in part time employment at wave 1 had poorer health than those in full time employment (analysis not shown). This effect seems to be independent of gender although around 80% of part time workers are women. The unemployed had the poorest self rated health among all economically active respondents in all the models.
The NS-SEC is significantly associated with poor self rated health-respondents who are in the working classes are 1.7 times more likely to have poor health compared with respondents who are in the managerial and professional classes (Model I, table 2). When adjusted for the other measures of social position (Model V, table 2), the odds ratios are moderately reduced and the overall association of the NS-SEC to self rated health is on the margin of statistical significance. Furthermore, in Model V, respondents in the supervisor/craft and the working classes have significantly poorer health than managerial and professional respondents.
Respondents in the lowest Cambridge quintile (or in other words in households with the least social advantage) had significantly poorer self rated health compared with respondents in households with the greatest social advantage (Model II, 1689 table 2 ). However, the odds ratios are considerably reduced when the other measures of social position were adjusted for (Model V, table 2) and the association between the Cambridge quintiles and self rated health is no longer statistically significant. In general, decreasing personal income is associated with poorer self rated health although this linear effect is curtailed in the lowest income quintile (Model III, table 2). However, the association between the personal income and self rated health is non-significant when adjusted for the other measures of social position (Model V, table 2).
Respondents in the lowest household income quintile have significantly poorer heath compared with respondents in the highest household income quintile (Model IV, table 2). However, this association reduces to non-significance when adjusted for the other measures of social position (Model V, table 2).
In all the models in table 2, the variance associated with the household level is significantly different from zero-the estimates for the variance is over twice its standard error. This indicates that there are significant similarities in self rated health within households even after adjusting for a number of individual and household level socioeconomic and demographic factors (Model V). The intraclass correlation is around 20% indicating that 20% of the total variance in self rated health can be identified at the household level.
Next, we consider the findings for the economically inactive respondents. Once again, only the odds (and 95% confidence intervals) of poor self rated health for the measures of social position are reported in the table for clarity. Among the economically inactive, increasing age is associated with poorer health (analysis not shown). As in table 2, there are no statistically significant differences in self rated health between genders (analysis not shown). Respondents with long term illnesses or disabilities have the highest estimated odds of poor self rated health (analysis not shown) although the overall association between employment status and self rated health is not significant.
Among economically inactive respondents, the NS-SEC (assigned on their last held occupation) is significantly associated with poor self rated health-respondents in the working classes are 1.7 times more likely to have poor health compared with respondents in the managerial and professional classes (Model I, table 3). The high estimated odds of poor self rated health for the small employer class may be an artefact of the comparatively small numbers in this class. When adjusted for the other measures of social position, the NS-SEC is not significantly associated with self rated health (Model V, table 3).
Decreasing household social advantage as measured by the Cambridge scale is associated with poorer self rated health (Model II, table 3). When adjusted for the other measures of social position (Model V, table 3), the odds ratios for the Cambridge quintiles remain unchanged and the linear association between the Cambridge scale and self rated health is still very evident.
Personal income is associated with self rated health among the economically inactive. However, this is not a linear association as the group with the poorest self rated health is the second highest income quintile. This association may arise from the concentration of people on disability related benefits in this income quintile. In comparison with the other models, the odds of poor self rated health for long term sick and disabled respondents are reduced in this model (analysis not shown), suggesting that this association between personal income and self rated health among the economically inactive reflects the health of disabled respondents to some extent. As disability payments contribute towards personal income, disabled respondents may not be the poorest among the economically inactive in terms of their personal income. Even when adjusted for the other measures of social position (Model V, table 3), the second highest income quintile has significantly poorer self rated health compared with the highest income quintile. In contrast, the odds of poor self rated health among the lowest income quintile are not different from the highest income quintile. This suggests that the effect of personal income on self rated health among the economically inactive may reflect disability status more so than an effect of the social structure on health.
Household income is significantly associated with self rated health among the economically inactive (Model IV, table 3), although this seems to be a "J" shaped association rather than a linear one. However, when adjusted for the other measures of social position (Model V, table 3), this association is no longer significant.
In all the models in table 3, the variance associated with the household level is not significantly different from zero indicating that there are no significant similarities in self rated health between members of the economically inactive households. This may be attributable to the comparatively greater proportion of single person economically inactive households, which reduces the likelihood of distinct household level effects separate from individual level effects. Economically inactive respondents are nearly three times more likely to live in single person households compared with economically active respondents (as shown in table 1). The comparatively large proportion of economically inactive single person households may also explain the low intraclass correlation.
Interaction effects between all the variables in the above models were examined and found to be non-significant. In particular, the interactions between gender and employment status and between gender and the measures of social position were not significantly associated with self rated health.
DISCUSSION
The results show that among an initially healthy cohort of economically active respondents, the strongest predictor of self rated health among different measures of social position is the NS-SEC. In contrast, among an initially healthy cohort of economically inactive respondents, the strongest predictor of self rated health among different measures of social position is the respondents' household Cambridge scale score. These results support the view that different dimensions of social position may have different underlying causal mechanisms linking them to health outcomes and also support the findings of Sackeret al 7 and Dahl.
11
The NS-SEC has been explicitly theorised to represent differences in employment relations and conditions. A number of studies have shown that employment related factors such as physical working conditions, job insecurity, job control, and psychosocial support by colleagues 24 25 are associated with health. The strong association of the NS-SEC with self rated health among the economically active could be attributable to the differential distribution of such employment related factors among the social classes distinguished by this measure. Furthermore, among the economically active, household social advantage, personal income, and household income were not as strongly related to self rated health as the NS-SEC. This may indicate that the underlying mechanisms of social inequality in health among the economically active may Table 3 Odds ratios (and 95% confidence intervals) of poor self rated health at wave 8 of the BHPS. Multilevel logistic regression with measures of social position adjusted for age, sex, and employment status. Economically inactive respondents at wave 1 of the BHPS. Longitudinal weights applied at the individual and household levels be more directly related to occupational factors rather than household social advantage or material resources. However, the results for economically active respondents also showed that the household level variance in self rated health was significant and was not accounted for by the respondent's employment conditions, household social advantage, and personal/household income. Around 20% of the total variance in the self rated health of the economically active can be attributed to differences between households. This suggests that household level mechanisms may have an effect on individual health, although somewhat paradoxically, these household level mechanisms do not seem to be related to household income or household social advantage. Such household level variation in health may potentially be accounted for by other household factors such as the division of household labour, 26 domestic conditions, 27 household social support and networks, 28 and higher aggregate level factors such as local neighbourhood conditions related to deprivation, social disorganisation, and social capital. 6 To the best of the authors' knowledge, this paper is the first to directly measure such household level variation in health. The results indicate that further research into similarities in health between household members needs to be carried out. Indeed, the routine use of multilevel analyses is advocated for these data to explore the extent of change at both an individual level (as accounts may vary over time) and at a household level. In theory, it is possible to consider more complex multilevel structures such as multiple membership models that would facilitate the analysis of change at an individual and household level. 29 The importance of household level factors in influencing health is further underlined by the strength of the household Cambridge scale score in predicting self rated health among economically inactive people. Social class based on previous employment, personal income, and household income were not as strongly associated with self rated health. There is a growing body of evidence on the usefulness of the Cambridge scale in predicting mortality and morbidity. 5 7 10 There is also some evidence that scale is strongly related to health behaviours and social support. 10 It is possible that as the Cambridge scale is based on friendship and lifestyle dimensions, it represents household factors such as household diet and social support more accurately than other measures of social position. Further research into the specific mechanisms underlying the association between the Cambridge scale and health outcomes is indicated.
Income, whether measured at the personal or household level, did not have as strong an effect on self rated health as the NS-SEC and Cambridge scale. This result may seem surprising given the strong associations reported between income and health or mortality in a number of studies. 30 31 However, most of these studies do not control for economic activity status. Stronks et al 13 argue that much of the association between income and health is attributable to the concentration of the long term disabled in lower income groups. As the long term disabled are usually excluded from paid employment, the strong association between income and health may be attributable to health related selection rather than a causal effect of income on health. There is some evidence for this from the increased chances of poor self rated health in the second highest income quintile among the economically inactive. This income quintile contains the highest proportion of respondents on disability related allowances and so the poor health status in that income quintile may be a result of health selection into that group. It is therefore necessary to control for employment status in any analysis of the causal pathways linking income to health. When employment status was not controlled for (analysis not shown), both personal and household income were significantly associated with self rated health even after adjusting for the other measures of social position.
Employment status had the expected relation to self rated health. Those in part time employment had poorer health compared with those in full time employment. The unemployed had the poorest health among those who were economically active. Among the economically inactive, those with long term illnesses or disabilities had the poorest self rated health although the differences in health between full time home workers, the retired, and the disabled were not statistically significant. The results also showed that it is useful to analyse economically active respondents separately from the economically inactive respondents. It is possible that the effect of the different measures of social position on health may differ between the economically active and inactive population. Among the economically inactive in particular, the comparatively weaker effect of an occupational measure like the NS-SEC on health may not be surprising as it is assigned on the basis of the respondent's previous occupation, which may not be an accurate measure of their current social position. Furthermore, both personal and household income among the economically inactive may not reflect their social position as well as the Cambridge scale, which may reflect more accurately their household social status and wealth.
The paper did not find any significant gender differences in self rated health nor were there any significant interactions between gender and employment status, or between gender and the different measures of social position. This supports results from recent studies 32 33 that challenge the view that women report greater morbidity and poorer self rated health compared with men.
One of the caveats of this paper, which is common to all longitudinal cohort studies, is the problem of sample loss. Respondents may not be available across all waves of the study. It is therefore possible that the social position of non-respondents and respondents at wave 8 of the BHPS may differ and this in turn may affect our findings. While the longitudinal weights used in the analysis are designed to make the remaining respondents at wave 8 representative of the adult British population, 19 these weights may not solve the problem of the differential selection of certain social groups out of the cohort by wave 8. Weighted analyses implicitly assume that respondents who belong to the subgroups defined by the weights are themselves a random sample of all potential members of those subgroups (non-responders and responders alike). To examine the effect of such selection biases on the results of this paper, further regression analyses were undertaken to examine whether respondents from certain social groups (at wave 1) were more likely to drop out of the cohort by wave 8 (analyses not shown). Elderly respondents and respondents from more disadvantaged social positions were more likely to drop out of the cohort compared with younger and more advantaged respondents respectively. However, none of the measures of social position were significantly associated with dropping out when they were analysed together. This suggests that although there is evidence of some selection bias in the cohort, this bias does not seem to affect the substantive results of the paper. In particular, respondents from low income groups (whether personal income or household income) were not more likely to drop out of the cohort compared with respondents from disadvantaged Cambridge groups or working classes.
Key points
• Different dimensions of social position have different pathways to health. • Individual occupational class has comparatively strong effects on the self rated health of the economically active.
• Household social advantage has comparatively strong effects on the self rated health of the economically inactive.
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